Renal and hepatic transporter expression in type 2 diabetic rats.
Membrane transporters are critical for the uptake as well as elimination of chemicals and by-products of metabolism from the liver and kidneys. Since these proteins are important determinants of chemical disposition, changes in their expression in different disease states can modulate drug pharmacokinetics. The present study investigated alterations in the renal and hepatic expression of organic anion and cation transporters (Oats/Octs), multidrug resistance-associated proteins (Mrps), breast cancer resistance protein (Bcrp), P-glycoprotein (Pgp), and hepatic Na(+)-taurocholate cotransporting polypeptide (Ntcp) in type 2 diabetic rats. For this purpose, type 2 diabetes was induced by feeding male Sprague-Dawley rats a high fat diet followed by a single dose of streptozotocin (45 mg/kg, i.p., in 0.01 M citrate buffer pH 4.3) on day 14. Controls received normal diet and vehicle. Kidney and liver samples were collected on day 24 for generation of crude plasma membrane fractions and Western blot analysis of Oat, Oct, Mrp, Bcrp, Pgp, and Ntcp proteins. With regards to renal uptake transporters, type 2 diabetes increased levels of Oat2 (2.3-fold) and decreased levels of Oct2 to 50% of control kidneys. Conversely, efflux transporters Mrp2, Mrp4, and Bcrp were increased 5.4-fold, 2-fold, and 1.6-fold, respectively in type 2 diabetic kidneys with no change in levels of Mrp1, Mrp5, or Pgp. Studies of hepatic transporters in type 2 diabetic rats reveal that the protein level of Mrp5 was reduced to 4% of control livers with no change in levels of Bcrp, Mrp1, Mrp2, Mrp4, Ntcp, or Pgp. The changes reported in this study may have implications in type 2 diabetic patients.